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unknown. Brown trout (Salmo trutta) exhibit partial migration, with some individuals 48 remaining in fresh water (freshwater-resident) while others undertake an anadromous 49 migration, gain most of their adult size at sea and then return to fresh water to spawn. The 50 option adopted by an individual trout is thought to be partly determined by its growth 51 performance in early life, which in the stochastic and dynamic environment of freshwater 52 streams may be dependent on its flexibility. In order to examine potential effects of 53 parent type on phenotypic flexibility we measured the metabolism, growth and 54 morphology of full-sibling groups of offspring from freshwater-resident and anadromous 55 parents both before and after a switch in diet. We found that fry had a higher growth rate 56 and a more rounded head and body shape when reared on Chironomid larvae compared to 57 when they were reared on Daphnia, but diet had no effect on standard metabolic rate.
58
Interestingly, offspring of anadromous parents were less able to maintain their growth 59 rate when fed on Daphnia than were those of freshwater-residents, and showed a 60 correspondingly greater increase in growth following a switch from Daphnia to 61 Chironomid larvae. Offspring of anadromous parents also showed less morphological 62 flexibility in response to diet than did the offspring of freshwater-residents. We discuss 63 how the migration history of the parents might interact with phenotypic flexibility in 64 early life to influence the migration probability of the offspring. 
99
It is likely that both abiotic and biotic factors influence the decision to migrate or 100 not, since it is potentially influenced by both genetic causes (i.e. determined by the 101 parents through genetic or parental effects, so that offspring of migrants have a higher 102 probability to migrate) and environmental factors (e.g. through condition-dependent For personal use only. This Just-IN manuscript is the accepted manuscript prior to copy editing and page composition. It may differ from the final official version of record.
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The SMR of all fish was then measured (see below) once over the period from 2 July anaesthetized, blotted dry and weighed to the nearest 0.0001g.
293

MORPHOLOGICAL MEASURES
294
Lateral view photographs of all fish were taken using a Canon EOS 350D digital 295 camera fixed to a camera stand and illuminated with two blue lights mounted on either 296 side of the camera stand to ensure quality images for geometric morphometric analysis.
297
For each photograph a scale reference was added to allow for the correction of shape shape of all the images as the starting form (Rohlf and Slice, 1990 Chironomid larvae (Fig. 2C. ; χ 2 =5.51, df=1, p<0.02).
349
GROWTH RATE
350
The effect of diet on growth rate depended on the parental type ( Fig.2D; There was a similar significant morphological response to diet in offspring of the 362 two parental types ( Fig. 3; Fig.4) , with fish initially fed on Chironomid larvae developing 363 a rounder body and head compared to those fed on Daphnia, which had a more slender 364 body and head (Fig. 5) . When the diet was switched, the fish responded by developing been on the same diets since the beginning of interval two ( Fig. 3; Fig. 4 ). This suggests a 376 greater morphological flexibility in offspring of freshwater-residents than anadromous 377 trout.
378
Discussion
379
The diet on which juvenile brown trout were reared had a significant effect on 
469
One potential caveat to our study is that we were unable to determine whether the 470 differences between offspring phenotypic flexibility were primarily due to genetic or 471 maternal effects, but this would be difficult to establish given that the resident-
472
anadromous dichotomy by its very nature prevents the use of the standard approach of 473 rearing the parents in a common garden to rule out maternal effects.
474
In conclusion, the results of this study suggest that offspring from freshwater- 
